The influence of emotion on moral judgments has become increasingly prominent in recent years. While explicit normative measures are widely used to investigate this relationship, event-related potentials (ERPs) offer the advantage of a preconscious method to visualize the modulation of moral judgments. Based on Gray and Wegner's (2009) Dimensional Moral Model, the present study investigated whether the processing of neutral faces is modulated by moral context information. We hypothesized that neutral faces gain emotional valence when presented in a moral context and thus elicit ERP responses comparable to those established for the processing of emotional faces. Participants (N= 26, 13 female) were tested with regard to their implicit (ERPs) and explicit (morality rating) responses to neutral faces, shown in either a morally positive, negative, or neutral context. Higher ERP amplitudes in early (P100, N170) and later (EPN, LPC) processing stages were expected for harmful/helpful scenarios compared to neutral scenarios. Agents and patients were expected to differ for moral compared to neutral scenarios. In the explicit ratings neutral scenarios were expected to differ from moral scenarios. In ERPs, we found indications for an early modulation of moral valence (harmful/helpful) and an interaction of agency and moral valence after 80-120 ms. Later time sequences showed no significant differences. Morally positive and negative scenarios were rated as significantly different from neutral scenarios. Overall, the results indicate that the relationship of emotion and moral judgments can be observed on a preconscious neural level at an early processing stage as well as in explicit judgments.
In our daily lives, we are constantly confronted with morally discerning behaviors such as being honest or helping others without personal gain. Morality is not limited to our own actions. It also plays a crucial role in judging others' behaviors and has been subject to discussion ever since the question of how to lead a righteous life. Rationalist models have long dominated research on moral judgments. They postulated that moral reasoning is a conscious and controlled process. For instance, Piaget (1933) argued that children begin to realize when situations are handled in a manner that seems fair, reasonable or beneficial to all parties by the age of ten and expand their understanding of fairness to include ideal reciprocity (i.e., consideration of another person's interests;
Golden Rule) by middle adolescence. Kohlberg (1969) investigated adolescents' abstract reasoning abilities. Within these lines, he proposed a new methodology for measuring moral judgment behavior. Through using moral quandaries (e.g., Should
Heinz steal a drug to save his wife?), he established a framework for moral reasoning and an assessment tool for moral competencies.
The role of emotions in the moral domain was not only highly neglected over the centuries but has also been the source of large controversies in moral philosophy and psychology. Philosophers, such as Kant, argued that morality is rather based on reason than emotions. Kant's assumption is based on the Categorical Imperative where he states that a rational being could figure out what is the right action to choose by applying the rule "I should never act in such a way that I could not also will that my maximum should be a universal law" (Kant, 1785 (Kant, /1959 . A violation of the Categorical Imperative is declared as immoral. Contradicting Kant's view, Hume argued that "moral judgments are derived from sentiment, not reason, and we attain moral knowledge by an 'immediate feeling and finer internal sense,' not by a 'chain of argument and induction'" (Hume, 1777 (Hume, /1960 . He thus assumed a considerable impact of emotion on moral judgments that surpasses the importance of reason.
Equally to moral philosophy, most psychological models saw moral judgments as a product of rational reasoning (e.g., Kohlberg, 1969) . Haidt (2001) challenged this approach by arguing that moral judgments are generated by intuitive processes.
According to his Social Intuitionist Model (SIM), moral intuitions (which include moral emotions) directly cause moral judgments. Decisions are therefore made automatically and a plausible reasoning is only applied ex post facto. He proposed this model on the basis of his research which showed that moral judgments are generally best predicted by participants' affective reactions (Haidt, Koller, & Dias, 1993) . Greene et al. (2001) investigated the influence of emotion on moral judgments using functional Magnetic Resonance Imaging (fMRI) and concluded in his Dual Process Theory that in moral dilemmas individuals must compromise between the emotion and rationality based cognitive processes that compete in moral reasoning. A first judgment is fast and driven by emotion. Controlled cognitive processes can subsequently change this judgment..
The tight link between morality and emotion that has been proposed in the models was subsequently supported by a large amount of studies which showed that emotion is a key element of moral behavior in humans (Horberg, Oveis, & Keltner, 2011; Tangney, Stuewig, & Mashek, 2007; Waldmann, Nagel, & Wiegmann, 2012) .
In line with Haidt's SIM and Greene's dual process theory Gray and Wegner (2011) proposed a specific model of moral emotions that follow the constitution of morality.
Moral emotions as a fundamental concept can be divided into a dimensional structure, which is similar to more general models of emotion (e.g., Lang, 1995; Russell, 2003) and are therefore best described by two dimensions: the valence of the emotion that is performed (harm/help) and the moral type (agent/patient). They further argued that a moral action always requires at least two different persons: an agent and a patient.
Agency is a position where a person has the capacity to do right or wrong; patiency is the capacity to be a recipient of the wrong or right doing (Gray & Wegner, 2009 ). Gray and Wegner (2011) assumed four different groups of emotions triggered by four kinds of agents/patients. First, there are villains who elicit anger or disgust and heroes who elicit inspiration and elevation. Second, there are beneficiaries who receive help and therefore induce emotions of relief or happiness and victims who receive a harmful act and are thus related to feelings of sympathy and sadness. Although Gray and Wegner (2011) admitted that any categorical mapping is incomplete, the structure of their model presents a solid basis to investigate the specific emotions elicited by those four kinds of persons described.
Faces are a common source to express and recognize emotions in others in natural environments. Because of their transferability to a scientific setting, they are often used in affective research, both to measure elicitation and recognition of emotion. Even though emotional facial recognition is seen as an automatic and universal process (Ekman, 1992) , several studies have shown that the perception of faces highly depends on contextual information, which is particularly relevant in social situations (Barrett, Mesquita, & Gendron, 2011; Carroll & Russell, 1996; Wieser & Brosch, 2012) . Davis, Johnstone, Mazzulla, Oler, and Whalen (2010) showed that neutral faces gain affective valence by being paired with emotionally valent context information. In other words, faces previously seen in a positive emotional context evoke a different neural response as compared to those previously seen in either a negative or a neutral context (Morel, Beaucousin, Perrin and George, 2012) . Emotion effects are also evident in paradigms were there was no emotional information available through the presented faces but simply through the given non-emotional context information (Schwarz, Wieser, Gerdes, Mühlberger, & Pauli, 2013) . Studies have demonstrated that context information is integrated in an unintentional, uncontrollable and effortless manner in face perception (Aviezer, Dudarev, Bentin & Hassin, 2011) and that neutral faces connected to negative context information are classified as more negative compared to neutral faces with neutral context information (Suess, Rabovsky and Rahman, 2014) . In a newly published study, Kanunikov and Pavlova (2017) showed The structure of moral emotions is mapped by valence (harm/help) and moral type (agent/patient). Emotions in each quadrant are elicited by their respective exemplar.
differences in event-related potentials (ERPs) for neutral faces that gained valence through a short video clips in which the identities were presented as villains or culprits.
Compared to participants who had not seen the clip and also in comparison to other neutral faces, ERPs were significantly amplified for faces that were presented in an emotional context through the video. Given the evidence, it can be assumed that context information influences face perception and is relevant while perceiving inherently neutral faces.
In behavioral studies, we rely on participants' answers to conclude how a judgment is made and can only assess the end product of a variety of sub processes. Since emotional processing is fast and automatic, it is not reflected in explicit judgments.
ERPs can give us much faster and preconscious details compared to explicit judgments and are therefore a fitting method to visualize emotional face processing in dependency of moral context information. To date, only few studies have investigated the relationship of morality and emotion using ERPs (e.g., Cui, Ma, & Luo, 2016; Leuthold, Kunkel, Mackenzie, & Filik, 2014; Luo et al., 2013) . Early ERP components are the P100 which was shown to be modulated by facial expressions (e.g.
Hammerschmidt, Sennhenn-Reulen, Rellecke, Palazova, Sommer, & Schacht, 2011) and the N170 that has been linked to structural face encoding (Herzmann, Kunina, Sommer, & Wilhelm, 2010) and as being modulated by emotional expressions (Batty & Taylor, 2003) . In later time sequences, there are particular patterns in higher-order processing depending on the specific content of the stimulus (e.g., angry, happy; Hammerschmidt et al., 2017; Schacht & Sommer, 2009 ). For instance, the P200 and the late positive potential (LPP) are known to be sensitive to emotions. The P200 was shown to be more sensitive to emotionally arousing words when compared to neutral words (Kissler, Assadollahi, & Herbert, 2006) , to moral statements clashing with ones own value system (Van Berkum, Holleman, Nieuwland, Otten, & Murre, 2009), and to be related to socio-normative evaluation and conflict detection (Chen, Qiu, Li, & Zhang, 2009; Leuthold et al., 2014) . The LPP was shown to be enhanced in response to emotional faces (Schacht & Sommer, 2009 ) and modulated by preceding narratives (MacNamara, Foti, & Hajcak, 2009 ).
Integrating the SIM (Haidt, 2001) and the dual process theory (Greene et al., 2001) our core hypothesis is that the processing of a moral scenario first includes a first appraisal process of valence, followed by a rapid (automatic) emotional response.
Subsequently, it comes to higher-order elaborative evaluations of the moral scenarios that finally result in explicit moral judgments. In line with these assumptions, we hypothesize that the ERPs as an implicit measurement differ significantly depending on the valence of the corresponding scenario; a fast, automatic evaluation is expected for the positive and negative scenarios compared to the neutral scenarios. Agents (villains and heroes) in comparison to patients (victims and beneficiaries) are expected to show higher ERPs amplitudes for positive and negative scenarios, whereas for the neutral scenarios, regardless of the person being an agent or a patient, lower ERPs are to be observed. On a behavioral level, we expect that positive and negative scenarios differ significantly from neutral scenarios concerning their morality rating.
Method

Participants
Data was collected from 26 healthy participants (13 female, age range= 19-30 years, Mage= 23.77, SD= 3.15 years). According to self-reports, participants had no neurological or psychiatric disorders and all participants were right-handed (Oldfield, 1971) .
Stimuli and Procedure
The study included face stimuli of the Göttingen Face Database of 399 neutral faces (Kulke, Janßen, Demel, & Schacht, 2017) and 90 moral scenarios that were validated in a different study on the dimension of valence, moral wrongness and plausibility. The procedure for each trial was as follows: First, a black fixation cross was presented for 1.000ms. Then, two faces were presented simultaneously (one male, one female).
Underneath the faces, two names, matching for gender, were randomly inserted from a list of common German names. After a minimum presentation time of 3.000ms and a maximum viewing time of 7.000ms a randomly drawn scenario of an agent and a patient interacting was shown. The names of agent and patient matched the identities that were introduced through picture and corresponding name. The gender of agent and patient was randomized throughout conditions. Each scenario, name, and face stimuli were used only in one trial during the experiment. The allocation of the scenario, the name, and the faces were randomly assigned but matched for gender. To ensure that participants memorized the identities and the scenarios, a minimum viewing time was set to 7.000ms. After a maximum time of 20.000ms, the next screen was displayed automatically. Another fixation cross was presented at the center of the screen for 1.000ms to ensure eye focus on the position of the following target face. The target stimulus was one of the previously introduced identities and was presented centered for 1.000ms. Conditions were randomly presented and equally distributed so that half of the face were female and half of the faces were an agent. After the presentation of the target face, another fixation cross was shown for 1.000ms. Afterwards the question "How do you judge the behavior from A towards B?" was shown and had to be answered on a seven-point Likert scale ranging from 1= very harmful to 7= very helpful.
To ensure that the participants kept paying attention and memorizing the faces that were shown with the scenarios, a one-back face memory task was randomly posed in 20% of the trials over the whole experiment. In the one-back task, participants were shown a face stimulus that was either included in the preceding trial or not included in the whole experiment and were asked the question "Was this person part of the preceding trial?". Their responses were recorded by clicking the yes or no button below the face stimulus. Feedback about correctness of the answer was given.
For each correct answer participants gained an additional bonus of 30 cents. A trial scheme is presented in Figure 2 .
Data Recording and Analysis
Python-based visual stimulus system PsychoPy (Peirce, 2007) www.biosemi.com/faq/cms&drl.htm). Four external electrodes were placed laterally (HEOG) and inferior (VEOG) to the eyes to record eye movements and blinks. Two external electrodes were applied to left and right mastoids (A1, A2). Signals were recorded at a sampling rate of 512 Hz and were amplified with a band pass filter of 0.16-100 Hz. Electrode offsets were kept within a range of ± 20 μV.
Data was processed using Brain Vision Analyzer (Brain Products GmbH, Munich, Germany). The data was re-referenced to average and corrected for blinks using a method of removal of ocular artifact as proposed by Gratton, Coles, & Donchin (1983 
Results
Behavioral Data
Analysis for the morality rating showed means of 1.70 (SD= 0.79) for the negative, 4.58
(SD= 0.81) for the neutral and 6.28 (SD= 0.87) for the positive scenarios from 1= very harmful to 7= very helpful. The LMM showed that the valence of the scenarios was significantly different, F(2, 2312)= 6334.1, p< .001. ηp 2 = 0.96 The mean scores for negative scenarios were significantly lower when compared to neutral scenarios, t(2312)= -69.89, p< .001, whereas positive scenarios had significantly higher scores than the neutral scenarios t(2312)= 41.46, p< .001. All t-tests were Bonferroni corrected.
Error rates in the one-back task were small over all subjects (mean error percentage: 4.92%). This showed that participants looked at the faces attentively and that participants did not have to be excluded due to inattentive execution of the task.
P1
A LMM was fitted for the time window of 80-120 ms in the parietal P1 ROI. There was no main effect for moral type , F(1,125) F(1,125) = 2.40, p= .094, ηp 2 =0.01 were also not significant, although they indicated a trend. Figure 3 depicts the mean amplitudes and confidence intervals (CI) for agents and patients in each valence category. Planned pairwise comparisons of the means are reported in Table 2 . The analysis using LMMs for the respective ROI and time sequences of the N170 (140-174 ms), the P200 (200-250 ms), and the LPP (350-600 ms) revealed no significant main effects or interactions for the valence and the moral type (see Table   3 ). Note: df, F-value, p-value and partial η 2 are presented for the main effect of valence, moral type and the interaction effect valence x moral type. None of the presented comparisons reached significance.
Discussion
The present study aimed at investigating the connection of morality and emotion using the underlying structure of a model that has been introduced by Gray and Wegner (2011) . The first hypothesis postulated a difference in the three valence categories introduced through the scenarios, which resulted in differences in the ratings and a difference within the ERP components. Results showed that the three valence categories were understood in terms of morality. The actions of villains were rated as significantly more harmful than the actions of neutral agents, whereas the actions of positive agents were rated as significantly more helpful than the actions of neutral agents. Concerning the ERP components, there was a trend for valence on the early time sequence of 80-120 ms after stimulus onset. This points towards a fast, emotional evaluation of morally laden faces depending on the valence category.
The second hypothesis concerned the influence of moral type (agent/patient) when evaluating the target face. It was expected that agents elicit larger amplitudes in ERPs compared to patients. Since there were no significant effects for the later ERP components only assumptions based on a trend in the P100 component can be made.
Planned contrasts showed that there is no difference between agents and patients.
Therefore, the hypothesis cannot be confirmed.
Although valence was only induced implicitly the observed trend for valence indicates an emotional modulation in the early time sequence from 80 to 120 ms after stimulus onset. Planned comparisons of the means showed that positively associated identities elicit larger mean amplitudes compared to neutrally associated identities. This is in line with the hypothesis that valent scenarios elicit higher mean amplitudes than neutral scenarios, however this effect could not be found for the comparison of the negatively with the neutrally connoted faces. Rozin and Royzman (2001) have argued that negative information is weighed more strongly than positive information in moral judgments which in consequence would suggest a preferential and more pronounced processing of morally negative connoted faces. In contrast, Zhao and collegues (2017) found a positivity bias for face processing depending on the manipulation of direct threat, and high vs. low ability context information. Thus, context information seems to have an influential impact on the processing of morally valent information. There also was a trend for the interaction of moral type ✕ valence.
Planned contrasts of means showed that positive patients differed significantly from neutral and negative patients. The higher mean amplitudes for positive patients compared to neutral and negative patients further emphasize the preferential processing of a face that is associated with being a beneficiary. To explain this outcome, it is assumed that for positive patients (beneficiaries) and negative agents (villains) the expected behavior is clearer, whereas, for positive agents (heroes) and negative patients (victims), the expected reaction is ambiguous. Villains can be labeled easily as being morally reprehensible and beneficiaries as deserving. This might result in less conflict and, therefore, in higher mean amplitudes. As for heroes and victims, this relationship is more complex. The heroes' act implies a general sense of "ought", meaning it is an obligation to act in a helping way when being confronted with a situation where one can prevent another person being harmed. Supererogatory acts, as in doing something that is beyond expectation, are rare in real life. In the set of scenarios presented in the present experiments, there is also an underrepresentation of superogatory acts. For victims, it is possible that one assumes reasons why the person is deserving of not being helped, which has also been described in the theory of moral disengagement (Bandura, 2002) .
The trend for valence for of the P100 component indicated a very early emotional evaluation of the target face. The effect of valence in early ERP components such as the P100 point to a rapid emotional modulation (e.g., Aguado et al., 2012; Rossi et al., 2017; Schacht & Sommer, 2009; Stolarova, Keil, & Moratti, 2006) allowing the fast salience detection of the most relevant stimuli for the preparation of an adequate response (Hammerschmidt et al., 2017) . Our study supports this line of reasoning.
Emotional content was processed extremely fast even though it was only associated with the face via the coupled scenario. From an evolutionary perspective, deciding appropriately on emotionally salient stimuli is an essential tool to survival. It is however remarkable that this ability seems to be extended to stimuli that are only emotionally relevant through their context information.
For the analysis of the N170, the P200 and the LPP components, three time windows were selected. A negativity after 140-174 ms was observed for all conditions and the scalp distribution of this sequence matched the topography of other studies (e.g., Morel et al., 2012; Wieser & Brosch, 2012) . There also was a positive peak after 200 ms. For the LPP, the scalp distribution showed similarities to previous studies that investigated emotional processing (e.g., Cui et al., 2016; Schacht & Sommer, 2009 ).
However, for these ERP components (N170, P200, and the LPP), no significant main effects or interactions were found. This contradicts our hypotheses. It was expected that there is an emotional modulation of the ERP components-especially for the LPP since this component has been associated with higher-order processing. Other studies also reported the absence of later emotionally related ERP components after finding an early neural modulation of faces (P100; Aguado et al., 2012; Hammerschmidt et al., 2017) . It remains open whether the null effects represent a non-difference of the valence categories or, rather, if the association of face and corresponding scenario was not processed as an identity in higher order mechanisms. In other words, the association of the face with the background information might not have been strong enough to cause a higher order processing of morality.
Overall, in our experimental design the cognitive load that participants had to process while executing the task was high. Working memory load has been reported to alter ERP components in different processing stages (e.g., N170, EPN, LPP; Lin, (Morgan et al., 2008) . Similar effects of high cognitive load might have altered the effects in the present ERP study. Participants had to uphold the name, facial information and information of two identities through the scenarios per trial, which might have demanded a high load of working memory capacity during the task.
The present studies used a model by Gray and Wegner (2011) . The authors recognized that the categorical mapping of their model is abstract and therefore lacking in some parts. This results in good and bad characters without any gray scaling. The scenarios that we used to illustrate an identity for the faces only depict the identity in one situation. Since characters are more complex and not situation-dependent, one scenario or one moral act might have provided only very little information to form a valid impression. This link might have been too weak to elicit higher ERP effects. Apart from the very brief description of one situation, a lot of imagination was demanded from the participants. They had to integrate the faces, names and background information in a very abstract and artificial manner. One might therefore argue that ecological validity was lacking in the present studies since no actual interaction was shown. There has been evidence that faces are processed differently and also show differences in ERP amplitudes when their naturalness has been altered (Risko, Laidlaw, Freeth, Foulsham, & Kingstone, 2012) . Depicting the moral context information might help to form a more natural impression and therefore enhance ecological validity.
Conclusion
The present study extend the knowledge on the influence of emotion in moral judgments using explicit and implicit measurements. The explicit judgments point to a good understanding for the emotional valence of the moral scenarios. In the ERP study, the modulation of valence and moral type was found at an early processing stage (80-120 ms after stimulus onset). Differences in later time sequences were not significant. Thus, it remains open if there are no effects at higher processing stages or if the used design was not suitable for measuring emotion effects due to its complexity.
Emotion effects in moral judgments using ERP technique should be further explored with a simpler design in subsequent studies. This pilot study scrutinized the importance to further investigate the mechanisms of morality in affective face processing.
